Background: Altered cardiovascular autonomic nerve function with impaired sympathovagal balance is found in rheumatoid arthritis (RA). Heart Rate Variability (HRV) analysis is an important tool for assessment of autonomic nerve activity. Objective: To assess cardiac autonomic nerve function status in patients with Rheumatoid arthritis (RA) by time domain measures of HRV. Methods: This cross sectional study was conducted in the Department of Physiology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka from January to December 2010. Sixty female RA patients, age range 18-50 years were constituted study group enrolled from the Out-patient Rheumatology Wing, Department of Medicine, BSMMU. Age matched thirty apparently healthy females were studied as control. Time domain measures of Heart Rate Variability (HRV) such as Mean RR intervals, Mean HR, SDNN, RMSSD, NN50% and PNN 50% were recorded for 5 minutes by a Polygraph machine to observe cardiac autonomic nerve function activity. Data were analyzed by independent sample t test. Results: Mean R-R interval, SDNN, RMSSD, PNN50%, NN50% were significantly lower (p<0.001) but heart rate was significantly (P<0.001) higher in rheumatoid arthritis patients. Conclusion: Cardiac autonomic nerve function is impaired and characterized by reduced resting parasympathetic activity in female Rheumatoid Arthritis patients.
qualitative interpretation of sympathovagal modulation of cardiovascular function can be achieved by HRV analysis. This analysis is a widely accepted sensitive marker for sympathetic and parasympathetic nerve function activity 2, 5 .
Reduced HRV may be associated with increased mortality in patients with RA. 2 Involvement of autonomic nervous system in patients with RA has so far not been studied in Bangladeshi origin 2, 5 .
Time domain method records the heart rate at any point of time or the intervals between successive QRS complex in a continuous ECG record. Common simple time domain variables heumatoid arthritis (RA) is a systemic inflammatory autoimmune disease 1 . This connective tissue order was found to affect various organs including cardiovascular system 2, 3 . Nearly half of the deaths with RA were attributed to cardiovascular involvement 1, 3, 4 .
Involvement of cardiac tissue in RA suggested to encompass both autonomic components and result in sympathovagal imbalance 2, 5, 6 .
Balance between sympathetic and parasympathetic nervous system reflects the variation of normal heart rate 2 . Quantitative and include the mean normal-to-normal QRS complex (NN) interval and the mean heart rate. Statistical time domain variables include the standard deviation of the NN interval (SDNN) and the square root of the mean squared differences of successive NN intervals (RMSSD), NN50%, and PNN50% 7 .
SDNN and RMSSD represent a general measurement of autonomic nervous system balance or estimates of overall HRV. Again, PNN50% reflects parasympathetic activity 2, 7 .
Lower values of mean R-R interval and higher values of mean heart rate were mentioned by some investigators in patients with rheumatoid arthritis when compared with those of healthy control 2, 6, [8] [9] [10] .
Again, lower values of SDNN, RMSSD and PNN50% were reported by various investigators of different countries in patients with rheumatoid arthritis in comparison with those of healthy control 6, 8, 9 .
On the contrary, higher RMSSD, PNN50% were observed by some investigators in patients with RA when compared with those of healthy control 2 .
In Bangladesh, the prevalence of RA is about 1% and is attributed to severe joint morbidity and various other organ dysfunction 11 . Although a cardiac involvement is silent 3 , it is possible to prevent the development of various cardiac complications in this group of patients by evaluating cardiac autonomic nerve function status.
Therefore, the purpose of the study was to assess cardiac autonomic nerve function status in RA patients by evaluating HRV. This study may throw some light about the silent existence of autonomic nerve dysfunction and cardiovascular disorders in RA patients and may help the clinicians to minimize the risk of cardiac autonomic impairment related complications.
Therefore, the present study was carried out to explore the autonomic nerve function status in rheumatoid arthritis patients by analyzing HRV by time domain method.
Methods
This cross sectional study was carried out to observe the HRV by time domain method in 60 female RA patients age range 18 to 50 years, in the Department of Physiology, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka from January 2010 to December 2010. As female were 2-3 times more affected than male 12-14 , they were selected as case. Rheumatoid Arthritis was diagnosed according to American College of Rheumatology (ACR) classification 13, 15 .
RA patients (Group B, n= 60) were enrolled in the study from the Out-patient Rheumatology Wing, Department of Medicine, BSMMU, Dhaka. Age and BMI matched apparently healthy females (Group A, n=30) were studied as controls. All the subjects were free from hypertension, heart disease, diabetes mellitus, renal diseases and psychic disorders. Subjects with pregnancy and habit of smoking were excluded.
Detail procedure of study was explained and an informed written consent was taken from each subject. The subjects were advised to have their meal by 9:00 pm on the previous night, not to take sedatives or any drugs affecting central nervous system, to have sound sleep at night before the test and also advised to evade any situation which may excite physical or mental stress.
They were advised to have light breakfast and no tea or coffee. The test was done in the Autonomic Nerve Function Laboratory in the Department of Physiology,BSMMU between 9:00 to 11:00 a.m. Before test, detail personal, drug and medical history were taken.HRV was recorded by using standard lead II of the ECG channel of a digital Polyrite machine and a 5 minutes recording was taken at resting state in supine position. Time domain parameters of Heart Rate Variability such as mean R-R interval, mean heart rate, SDNN, RMSSD, NN50%, PNN50% were measured by a polygraph (RMS Polyrite D, version 2.2). Data was analyzed by Independent sample t-test by using software of SPSS-12.
Results
Basal characteristics of the subjects were presented in table I. The mean resting pulse rate (p<0.05), DBP (p<0.001) were significantly higher and mean SBP relatively higher (p> 0.05) in RA patients compared to control. The mean R-R interval was significantly (p<0.05) lower but mean heart rate was significantly (p<0.05) higher in RA patients (Table II) . Mean values of SDNN, RMSSD, NN50% and PNN50% were significantly (p<0.001) lower in RA patients (Table III) . Patients with Rheumatoid arthritis. SDNN= Standard deviation of NN interval, RMSSD = Square root of mean squared differences between adjacent NN intervals, NN50%= number of interval differences of successive NN intervals greater than 50 ms, PNN50%= number of R-R interval differing by >50 ms from adjacent intervals divided by the total number of all R-R intervals, ms= millisecond, ***= p<0.001, n=number of subjects.
Discussion
In this study HRV parameters in the healthy control group were within normal range and also similar to that of other reports from abroad 2, 6, 8, 9 and at home 16, 17, 18 .
Significantly higher resting pulse rate and diastolic blood pressure in the RA patients may be attributed to the lower parasympathetic higher sympathetic activity which is consistent with the observation made by Sandhu and Allen 19 .
There were lower mean R-R interval and higher mean heart rate in the RA group compared to the controls. This feature is postulated to the reduction of vagal modulation and side by side higher sympathetic activity. The findings of the present study confirm the sympathovagal imbalance which was also observed by other researchers 2, 6, [8] [9] [10] . Determination of PNN50% demonstrates parasympathetic activity at cardiac level. A lower value of PNN50% indicates low parasympathetic activity in the present study. Although this is consistent with the report of Milovanoviae et al 9 but quite contrast to another study 2 .which suggests that validity of PNN50% value in RA still to be clearly understood.
Many explanations are suggested by different investigators regarding the change of autonomic nerve function activity in RA patients though the exact mechanisms are still to be clearly understood. However, it is assumed that, a consequence of chronic inflammatory process immune complex deposition, amyloid deposition, autoantibody production against nerve growth factor, cervical ganglia and vagus nerve may aggravate the autonomic nerve function impairment in RA patients 5, 19, 20 . Since RA is an inflammatory condition, vasculitis may also be responsible for autonomic impairment in this group of patients as suggested by others 21 . The exact mechanisms responsible for the impairment of autonomic nerve function in patients with RA could not be elucidated from this study. However, to explore the pathophysiological basis of the development of autonomic nerve dysfunction in RA further in depth studies are required involving both RA patients and appropriate animal model.
Conclusion
From this study, it can be concluded that cardiac autonomic nerve function is impaired in rheumatoid arthritis which is characterized by reduced parasympathetic with higher sympathetic activity. 
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